The first phytochemical investigation of the stem extract of Millettia extensa resulted in the isolation and identification of six new isoflavones, millexatins A-F (1-6), together with 16 known compounds. The structures of these new compounds were determined on the basis of their spectroscopic data. Millexatin A (1) is a rare isoflavone containing three isoprenyl units on a modified A ring. Compounds 1, 6, 10, 11, and 14 displayed promising antibacterial activity with MIC values of 2-8 μg/mL.
The genus Millettia belongs to the family Leguminoseae, which is well known to produce flavonoids, chalcones, rotenoids and isoflavonoids. [1] [2] [3] [4] These types of compounds have been recognized to have cytotoxic, [3] [4] [5] [6] antimalarial, [7] [8] [9] and antiinflamatory 5, 10, 11 activities. Some species of Millettia have been utilized as traditional medicines to treat various diseases including dysmenorrhea, rheumatic pain, paralysis, snakebites, insect bites and inflammation. [12] [13] [14] Millettia extensa (Benth.) Baker is a large climbing shrub that is distributed mainly in the northern part of Thailand. According to the information from the SciFinder Scholar database (Chemical Abstracts Service, Columbus, OH, USA), no phytochemical investigation or biological evaluation of this plant has been reported and its crude acetone extract showed good antibacterial activities. This information led us to investigate antibacterial compounds from this plant. Six new isoflavonoids (1-6) together with 16 known compounds and antibacterial activities of some isolated compounds are described in this paper.
RESULTS AND DISCUSSION
The extract of the stems of M. extensa was subjected to purification by repeated column chromatography which led to the isolation and elucidation of 19 isoflavones (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) , two rotenoids (20 and 21), and a pterocarpan (22) . By comparing their physical and spectroscopic data with published values, known compounds (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) were identified as 3'methylorobol (7), 15 20, 26 (-)-sumatrol (20) , 19 (-)-6a,12a-dehydrotoxicarol (21) 27 and (-)-maackiain (22) . 28 Millexatin A (1) exhibited an ion peak at m/z 491.2447 ([M + H] + , calcd 491.2434) in its HRESITOFMS data, which indicated a molecular formula of C 30 H 34 O 6 . Analysis of the NMR spectroscopic data of 1 indicated it is related in structure to isoxantholupon 29 which was contained a modified A ring. The major difference between of these two compounds found was that the core structure of isoxantholupon is a flavanone while that in compound 1 is an isoflavanone. Compound 1 showed 1 H NMR resonances for a H-bonded hydroxy proton, an olefinic proton, characteristic of isoflavanones, spin coupled ABC-type aromatic protons, an isoprenyl unit, and a germinal diisoprenyl group ( Table 1 ). The germinal diisoprenyl unit was placed at C-8 due to the HMBC correlations ( Figure 1 (Tables 1 and 2) revealed that it is structurally related to millexatin B (2). The major difference between these two compounds was found on ring B. Compound 2 showed resonances for an ABC-type aromatic proton, while compound 3 exhibited signals for two singlet para-aromatic protons at δ H 6.64 and δ H 6.92 and for an additional methoxy group at δ H 3.75. These resonances were assigned to H-3′, H-6′ and OMe-2′, respectively, which were further supported from the following NOESY cross peaks ( Figure 1 (Tables 1 and   2 ) were similar to those of auriculatin (10), having a 1,2,4-trisubstituted B ring. However, compound 5 showed resonances for two pyran rings that were located at C-5/C-6.
Correlations in the HMBC spectrum between H-1′′ (δ H 6.62) and C-5 (δ C 154.1), C-6 (δ C 107.5), C-7 (δ C 152.7) and between H-1′′′ (δ H 6.72) and C-7 (δ C 152.7), C-8 (δ C 101.4), C-9 (δ C 152.0) supported the location of these two pyran rings. Most of the isolated compounds obtained were evaluated for their antibacterial activity against three Gram-positive and two Gram-negative bacteria, as summarized in Table   3 . Compounds 1, 6, 10, 11, and 14 showed potent antibacterial activity against Gram-positive bacteria with MIC values ranging from 2-8 µg/mL. Compound 7 showed moderate activity against S. aureus with a MIC value of 32 µg/mL. All remaining compounds showed either weak (MIC 64−128 µg/mL) or no perceptible antibacterial activity against all tested bacterial strains.
EXPERIMENTAL SECTION
General Experimental Procedures. The general information of instruments and materials were the same as previous reports. [32] [33] [34] [35] Plant Material. The stems of M. extensa were obtained in January 2017 from Donmoon Village, Silaphet Sub-district, Pua District, Nan Province, Thailand. 
